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Kolenberg et al. 2011: half-integer frequencies  
                                     related to period doubling 
 
Molnar et al. 2012: three radial modes in RR Lyr.  
                                 Period doubling onnipresent 

Kepler  MILESTONES  ON   RR  LYR 

Changes in the Blazhko 
effect reported by  
Several authors. E.g., 
Stellingwerf, Nemec, 
Moskalik 2013 



RR Lyr was discovered on photographic plates  of the  
 Henry Draper Memorial  by  Mrs. Williamina  P.  Fleming 
 in 1899.  First observation: July 20, 1899   
 
Observed with all  techniques from ground : visual, photographic, photoelectric, 
    CCD, spectrophotometry.   Now, also from space with Kepler. 
 
3975 maxima  collected in the GEOS  RR Lyr database, maintained 
by Jean-Francois Le Borgne at IRAP in Toulouse 
The maxima  span 114 years. 

http://rr-lyr.irap.omp.eu/dbrr/ 



EVOLUTIONARY CHANGES OF  PERIODS 
Le Borgne et al. 2007, A&A 476, 307 

SHAPES OF THE BLAZHKO  CYCLES 
Le Borgne et al. 2012,AJ 144,39 

GEOS RR Lyr All-Sky Survey: automated observations with TAROTs  
                                                                                                   (Calern and La Silla) 



So, let’s use the 3975 maxima of the GEOS database … 
    HJD Max = 241 4921.7746 + 0.566 835 616 E. 



               HOW  THE  BLAZHKO  PERIOD  HAS  CHANGED  
WHILE THE PULSATION PERIOD ALTERNATED LOW AND HIGH VALUES? 

THE  DECOUPLED VARIATIONS 
OF THE PULSATION PERIOD P0 

AND  OF THE BLAZHKO PERIOD PB 



Commercial equatorial mount 
CCD camera 
Photographic 135-mm focal, f/2.8 lens  
Fully transportable instrument 



The amplitude of the Blazhko  
effect is decreasing since 2008 . 

 
2008     55    0.062  d 
2009     78    0.062  d 
2010     42    0.045  d 
2011     56    0.020  d 
2012     75    0.017  d 
2013     27    0.012  d 

 
 



THE  BLAZHKO  EFFECT  OBSERVED  WITH  KEPLER FROM 2008 TO 2013 



Kepler   and   VTT  
monitoring  



±1σ 

RR Lyr    IN    2014  

AT THE MOMENT,   RR Lyr   IS   NOT   A   BLAZHKO   STAR  



V1154 Cyg    V=9.1   P=4.925 d 
Observed with Kepler for  almost 600 d,  i.e., 120 cycles 
Heavily saturated, hence elongated aperture was applied (pixel photometry) 



Cycle-to-cycle fluctuations in the pulsation period. 
Cycle length shows a scatter of 0.015-0.02 d over the 120 cycles. 
Slight correlation between  Fourier parameters and O-C values,  
       suggesting instability of the light curve. 
                                                                             Derekas et al.  2012 





CoRoT CEPHEIDS !! 
Three observed in Short Runs 

One in two Long Runs 

P=4.70 d 

P=5.47 d 

P=2.80 d 

P=2.20 d 



The two short-period 
Cepheids are FIRST  
OVERTONE pulsators 

The two long-period 
Cepheids are  
FUNDAMENTAL 
pulsators 





±3σ 

Standard deviation linear ephemeris : 0.005 d 



In the space revolution the  CEPHEIDS seems the  
“conservative party” . 
 
Additional modes in High Amplitude Delta Sct stars. 
Additional modes in RR Lyrae stars. 
 
No additional mode in V1154 Cyg … 
 



Residual peaks 
around the  
main pulsational 
frequency 

Additional mode 
marginally  
significant? 
 
It disappeared  
when changing  
the way to  
compute 
residuals 

Af=0.10 mag 
Arp=0.4 mmag 

What  about  the  CoRoT  Cepheid   observed  in two  Long Runs ?  





Borsa & Poretti 2013,  MNRAS 428, 891 

THE  CEPHEID  HAS  BEEN  OBSERVED  IN  THE  CHROMATIC  MODE 

                 Blue     Green    Red      White 
 
LRa01    -0.007   -0.003  +0.005    0.000 
LRa06    -0.008   -0.005  +0.005    0.000 
 
 
Phase shifts  in function of colour. 
Already observed in HADS stars (Poretti et al. 2010) 

The  CoRoT prism is an unique tool for 
asteroseismic studies from space … and 
for exoplanetary science too… 



 SUMMARY   AND  CONCLUSIONS 

The pulsational period of RR Lyr  alternates “high” value and  “low” values since 1945. 
The Blazhko period suddenly diminished from 40.8 d to 39.0 d in 1975. 
The variations of the two periods are decoupled.  
                                 CONSTRAINT FOR THE BLAZHKO MECHANISM. 
                                                                             (Le Borgne, Poretti, Klotz et al. 2014) 

The Blazhko effect is vanishing, amplitude below 0.005 d.  
                                 RR LYR IS  CURRENTLY NOT  A BLAZHKO STAR, IS IT SLEEPING? 
                                 VTTs WILL FOLLOW ITS  “WAKING UP”. 
                                                                          
 
Period jitter  (up to 0.02 d) was observed in the Kepler data of the Cepheid 
                                                                                                        V1154 Cyg (Derekas et al. 2012). 

Random hot spots perturb Cepheid light curves. Convection as a new ingredient 
        to model Cepheids   (Neilson  & Ignace 2014). 

 

Four new CoRoT Cepheids. Period jitter  is observed, but up to 0.010 d only. 
No clear additional mode. Just  a weak  signature in the power spectra, probably due to 
instrumental problems. 
 


